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Effect of sodium intake on single nephron glomerular filtration
rate and sodium reabsorption in experimental animals. Sodium
balance, clearance and micropuncture studies were performed
on three groups of uremic rats in which renal mass was reduced
experimentally by approximately 85%. All animals received a
sodium-free synthetic diet to which a measured amount of NaCI
was added. Sodium intake was 3 mEq/day in one group, I mEq/
day in a second group and 0.13 mEq/day in the third. In the
latter, the Na intake was reduced (from an initial level of! mEq/
day) as renal mass was reduced in proportion to the estimated
reduction in renal mass in an effort to obviate the requirement
for an increased natriuresis/nephron. Clearance and micro-
puncture studies also were performed in a group of normal rats
maintained on 1 mEq/day of Na. All three groups of uremic rats
on the standard diet maintained external Na balance. Single
nephron glomerular filtration rate (SNGFR) in superficial ne-
phrons was increased in all three groups of uremic rats and
seemed to be independent of the Na intake; fractional fluid re-
absorption was decreased in the proximal tubules in all three
groups of uremic rats. Furthermore, absolute proximal Na re-
absorption was markedly increased; and calculated values for
distal reabsorption were markedly increased in all groups of
uremic rats. The data suggest that the increase in SNGFR and
the decrease in tubular fluid to plasma (TF/P) inulin ratios in
superficial proximal tubules correlate poorly with the dictates for
an increase in sodium excretion rate per residual nephron.
These data also have implications regarding the operation of the
control system in the regulation of external Na balance in
uremia.
Effet de l'ingestion de sodium sur le debit de filtration glomdru-
laire des néphrons et Ia reabsorption au cours de l'urémie. Des
bilans de sodium et des etudes par les mCthodes des clearances et
des microponctions ont été réalisées dans trois groupes de rats
urémiques dont Ia masse rénale était rCduite expérimentalement
d'environ 85%. Tous les animaux ont recu une alimentation
synthétique exempte de sodium a laquelle une quantité connue
de NaCI a été ajoutée. L'ingestion de sodium a été de 3 mEq/
hour dans un groupe, de I mEq/jour dans un autre et de 0,13
mEq/jour dans Ic troisiCme. Dans cc dernier l'apport de sodium
a été réduit (a partir d'une valeur initiale de 1 mEq/jour) en
même temps que Ia masse rCnale Ctait diminuée, et en propor-
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tion de cette diminution, de facon a tenter de pallier l'augmenta-
tion de Ia natriurCse par néphron. Des clearances et des micro-
ponctions ont aussi Cté réalisées dans un groupe de rats nor-
maux maintenus a un régime de 1 mEq/jour de sodium. Les trois
groupes de rats urémiques recevant l'alimentation standard ont
maintenu leur bilan de sodium. Le debit de filtration gloméru-
laire des nCphrons (SNGFR) superficiels est augmenté dans les
trois groupes d'animaux urémiques et semble Ctre independant
de l'apport de sodium. La reabsorption fractionnelle du filtrat
glomerulaire dans les tubes proximaux est diminuée dans les
trois groupes de rats. Dc plus Ia reabsorption proximale ab-
solue de sodium est considCrablement augmentée et les valeurs
obtenues par calcul pour Ia reabsorption distale est nettement
augmentée dans tous les groupes de rats urémiques. Ces résultats
suggérent que l'augmentation de SNGFR et Ia diminution de Ia
concentration relative de l'inuline dans les tubes proximaux
superficiels s'accordent mal avec Ia théorie d'une augmentation
du debit d'excrCtion de sodium par néphron restant. Ces ré-
sultats ont aussi des implications en ce qui concerne Ic fonction-
nement du système de contrôle du bilan du sodium au cours de
l'urCmie.
In experimental chronic uremia induced either by
renal ablation or pyelonephritis, two of the physiologic
events that occur in association with the increased
natriuresis per nephron are 1) a decrease in fractional
sodium reabsorption in the proximal tubule [1—6] and 2)
an increase in single nephron glomerular filtration rate
(SNGFR) in superficial nephrons [5, 7—9]. Both of
these functional changes could contribute to the
capacity of the residual nephrons to increase sodium
excretion; however, it is not clear whether the changes
occur in response to the altered requirements for the
maintenance of sodium balance (i.e., the need to in-
crease sodium excretion per nephron), or whether they
occur without specific relation to the dictates of
sodium balance. To examine this question, studies
have been performed on three groups of uremic rats
in which renal mass was reduced experimentally by
approximately 85%. All three groups were maintained
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on the same diet but were fed different amounts of
sodium. The experimental techniques employed in-
clude the measurement of sodium balance, the ex-
amination of whole kidney function using clearance
techniques and the study of single nephron function by
micropuncture methods.
Methods
Fifty-six Sprague-Dawley albino female rats (Taco-
nic Farms, NY) weighing 170 to 250 g were studied.
The renal mass of the left kidney was reduced by
approximately two-thirds to three-fourths by ligating
most of the subdivisions of the left renal artery. At the
time the partial infarction was performed, it was pos-
sible to assess the fraction of renal mass that remained
viable by virtue of the fact that a clear line of demarca-
tion appeared between the infarcted and viable renal
tissue. The animals were allowed to recover from this
procedure, and 8 to 15 days later the contralateral
kidney was removed. The total number of surviving
nephrons, thus, was decreased to approximately 15 to
20% of the original number. After the second pro-
cedure, the rats were maintained on their designated
dietary regimen for 7 to 15 days before the experiments
were commenced.
The animals were fed a sodium-free diet (Nutritional
Biochemical Company, Cleveland, OH), containing
20% protein (as casein) and 66% carbohydrate. They
were given distilled water to drink. The entire intake
of sodium chloride was administered by gavage in two
equal portions by twice-daily gastric intubation.
Group 1: 3 mEq/day sodium intake (11 animals):
These rats were fed the sodium-free diet and received
7.5 ml of a 200-mEq NaCl solution (equal to 1.5 mEq
of sodium) twice daily.
Group 2: 1 mEq/day sodium intake (13 animals):
These rats received the sodium-free diet and 3.5 ml of
a 154-mEq NaC1 solution twice daily. The actual
sodium intake per day thus was 1.08 mEq.
Group 3: proportional reduction of sodium intake
(23 animals): In this group, designated as PRSNa, NaC1
intake was decreased from an initial level of 1 mEq/
day in proportion to the estimated reduction in renal
mass.' Thus, after the infarction of the left kidney,
sodium intake was reduced to 0.6 0.04 mEq/day; and
after right nephrectomy, when only approximately
one-eighth of the original renal tissue remained,
sodium intake was reduced to 0.13 mEq/day.
1 Sodium excretion rate in normal rats was found in our
laboratory to be 1.30±0.04 (SD) mEq/day (range, 0.7 to 2.8).
This value was obtained from daily urine collections in 68 nor-
mal rats of similar body weight kept in metabolic cages for two
weeks, given normal rat chow (Nutritional Biochemical Com-
pany, Cleveland, OH).
Sodium balance studies. Balance studies were initi-
ated on the three groups of uremic rats after they had
been on their respective diets for a period of 7 to
15 days. The diets were continued and urine was
collected quantitatively from individual rats in meta-
bolic cages over a 72-hr period. Urinary volume and
sodium concentration were determined and the 24-hr
sodium excretion rates were calculated. The metabolic
cages were steam-cleaned, thoroughly rinsed with dis-
tilled water and coated lightly with mineral oil to pre-
vent adherence of the urine to the cage. Clearance and
micropuncture studies were performed on the same
rats after the balance studies were completed.
Clearance and micropuncture studies. On the morn-
ing of study, the animals received their regular tube
feeding of salt solution that contained one-half of their
daily dose of salt, and approximately one hour later
they were anesthetized with ethyl-(l-methyl-propyl)-
thiobarbital sodium (mactin) in a dose of 100 mg/kg.
A tracheostomy was performed and both jugular veins,
one femoral artery and the bladder were cannulated.
The remnant kidney was exposed through a small left
subeostal incision and the capsule was left intact. Great
care was taken to prevent bleeding on separation of
the adhesions that develop around the remnant kidney.
It has been our experience that even a modest amount
of oozing of blood during the course of a micropunc-
ture experiment may be attended by increasing rates
of fractional sodium reabsorption in superficial proxi-
mal tubules even if there are no detectable changes in
blood pressure, hematocrit value, total kidney GFR or
SNGFR. Consequently, when bleeding did occur be-
fore (four experiments) or during (two experiments)
the course of micropuncture studies, the experiments
were discontinued. During the surgical procedure, no
more than 1 ml of isotonic saline solution was given
for fluid replacement. All animals received a priming
dose of 40 Ci of '4C-inulin (New England Nuclear,
Chicago, IL) in a volume of 1 ml of a saline solution
having the same sodium concentration as that of the
sustaining solution (see following). The latter was de-
livered by constant infusion throughout the experi-
ment at a rate of 25 il/min. The infusate contained
15 Ci/ml of '4C-inulin in the uremic animals and
45 Ci/ml in the normal animals. The concentration of
NaC1 in the infusate was 150 mEq/liter for the 3-mEq/
day sodium intake group, 100 mEq/liter for the 1-
mEq/day group, 75 mEq/liter for the PRSNa animals
and either 75 or 150 mEq/liter in the normal animals.
The results in the normal rats were the same for both
concentrations, and the results were pooled.
At the end of a one-hour equilibration period,
quantitative urine collections were begun and four to
six clearance periods, each 20 to 30 mm in duration,
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were obtained. Arterial blood was sampled from the
femoral artery cannula at 20- to 30-mm intervals.
Arterial blood pressure was measured with a mercury
manometer at the time of the blood collections.
End-proximal tubules were identified by several in-
jections of 50 i.tl of 5% lissamine green. Tubular fluid
samples were collected for one to two minutes at a rate
which was sufficient to maintain a short (5 to 6 tubular
diameter) column of Sudan-black colored mineral oil
stationary. The rate of collection also was gauged to
prevent any visible change in the appearance of the
tubule proximal to the collection site. The number of
tubules sampled in each experiment ranged from 4 to
11, with a mean of 7±2 (SD) per animal.
In six rats, in which balance studies were completed,
micropuncture data were not obtained for the reasons
indicated above. Conversely, in two rats, in which
micropuncture studies were performed, the balance
studies were technically unsatisfactory because of in-
complete urine collections. Finally, the normal rats were
used only for micropuncture and clearance studies,
and balance measurements were not performed.
The volume of tubular fluid was measured in a cali-
brated quartz capillary tube and the '4C activity in the
fluid was counted with a liquid scintillation spectrom-
eter (Model 3330, Packard Instrument Company,
Inc., Downers Grove, IL). Tubular fluid values were
accepted only if the counts exceeded background by at
least twofold [6]. Sodium and potassium concentra-
tions were measured by flame photometry (Instru-
mentation Laboratories Inc., Model 143, Lexington,
MA). Serum protein concentration was determined by
a micro-modification of the Lowry method [10], and
urea was measured by an enzymatic conductivity
method on the Beckman BUN Analyzer. Statistical
evaluation of the data was done using Student's t test
for unpaired data and the calculations were performed
using the number of rats in each group rather than the
number of tubules punctured. The level of significance
was set at 2P<0.05.
Results
Values for whole kidney GFR for the three groups
of uremic animals are shown in Table 1. Despite the
range of sodium intake (from 3 to 0.13 mEq/day),
there is no statistically significant difference between
the values for the 3 mEq/day, 1 mEq/day and PRSNa
rats. All three groups were hypertensive (blood pres-
sure range, 130 to 200 mm Hg) and there was no
significant difference between any of the groups. Blood
urea nitrogen values averaged 52.9, 64.9 and 61.9 mg/
100 ml in the 3 mEq/day, 1 mEq/day and PRSNa
groups, respectively. None of these values differs
statistically from any of the others. Serum protein con-
centrations were not significantly different in any of
the groups and values for hematocrit and plasma
sodium concentrations also were closely comparable.
Balance studies. The results of the sodium balance
studies in the three groups of uremic rats are shown in
Table 2. Included also are the rates of sodium excre-
tion observed during the clearance measurements per-
formed in association with the micropuncture studies.
The 11 animals receiving 3 mEq/day of Na excreted
2.94 0.36 (sEM) mEq/day. The animals in the 1 mEq/
day group received 1.08 mEq/day of Na and excreted
1.08±0.09 mEq/day. Thus, these two groups of rats
maintained sodium balance with excellent precision.
The rats in the PRSNa group received an average of
0.13 0.01 mEq/day and excreted 0.18 0.04 mEq/day
of Na. The small apparent negative sodium balance
might have been methodologic rather than actual, for
the animals remained clinically stable, showed no evi-
dence of extracellular fluid (ECF) volume depletion,
and as is indicated in Table 1, GFR, blood urea nitro-
gen (BUN), hematocrit, blood pressure and plasma
Table 1. Values for GFR, blood pressure, blood urea nitrogen, protein, hematocrit, and plasma sodium concentration
in the three groups of uremic ratsa
Group GFR
ml! mitt
Mean BP
mm Hg
BUN
mg/100 ml
Prot
g/100 ml
Hct
%
PNa
mEg/liter
3 mEq 0.53 165 52.9 6.1 45 149
(N=11)
I mEq 0.49 166 64.9 6.7 43 145
(N=l2) 0.04
PRSNO 0.53 165 61.9 6.2 44 142
(N=17) 0.05
The definition of the different groups is included in the methods section of the text. Values given are means SEM.
Abbreviations used: GFR, glomerular filtration rate; Hct, hematocrit; Prot, serum protein concentration; PN0, plasma
sodium concentration. N, number of animals.
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Table 2. Sodium excretion during the 72-hr balance studies and during micropuncture studies in the three groups of uremic ratsa
Group Na intake
mEq/24 hr
Urine collections obtained during
72-hr balance studies Micropuncture studies
UNaV
mEq/24 hr
UNa
mEq/liter
FENOb
%
UNaY
p.Eq/min
UNa
mEg/liter
FENa
%
3 mEq
(N=11)
1 mEq
(N=13)
PRSNa
(N=23)
3.00
1.08
0.13
2.94
1.08
0.18
71.3
29.8
7.1
3.07
1.26
0.17
1.32
0.93
0.26
109.1
48.1
23.9
2.13
1.27
0.40
Values given are means SEM. Abbreviations used: UN0, urinary sodium concentration; UNOV, sodium excretion rate; FENO,
fraction of filtered sodium excreted; N, number of animals.
bThese are approximate values since they were calculated using the GFR and plasma Na concentration measured during the
micropuncture studies.
sodium concentrations did not differ significantly
from either the 3 mEq/day or the I mEq/day groups.
In the PRSNO group, the urinary sodium concentra-
tion in the 72-hr urine samples was below 10 mEq/liter
in 13 of the 17 animals and the mean value for the
group was 7.1 1.3 mEq/liter. Urinary sodium con-
centration averaged 29.8 mEq/liter in the 1 mEq/day
group and 71.3 mEq/liter in the 3 mEq/day group.
Fractional sodium excretion was estimated during the
balance studies by using the values for GFR and
plasma Na concentration determined during the clear-
ance studies to calculate the filtered load of Na. The
derived values were 3.07% for the 3 mEq/day group,
1.26 for the 1 mEq/day group and 0.17 for the PRSNa
group. Thus, in the latter group, despite the low GFR,
and a mean BUN value of 61.9 mg/l00 ml, the 23 ani-
mals excreted an average of less than 0.2% of their
filtered sodium.
The differences in urinary sodium concentration and
excretion during the clearance and micropuncture
studies were maintained in the same general pattern as
that observed in the balance studies. In the 3 mEq/day
group, UNOV averaged 1.32 .tEq/min; in the 1 mEq/
day group, 0.93 Eq/min; and in the PRSNO group,
0.26 tEq/min. Urinary sodium concentrations were
higher during the clearance studies than during the
balance measurements, but the interrelationships be-
tween the three groups were comparable under the two
sets of experimental conditions. The measured values
for FEN0 also are shown in Table 2. For the 3 mEq/
day, 1 mEq/day and PRSNO groups, the values are not
strikingly different from those estimated during the
balance measurements.
The results of the micropuncture studies are shown
in Table 3. Included are values for the eight normal
rats maintained on a sodium intake of 1 mEq/day.
SNGFR averaged 36.5 ni/mm in the normal rats, and
tubular fluid to plasma (TF/P) inulin ratios at the last
accessible portion of the proximal tubule averaged
2.51. Absolute reabsorption of fluid to the point of
puncture averaged 20.6 nl/min and the volume of Un-
reabsorbed fluid (expressed as absolute rejection)
averaged 15.3 nI/mm.
Values for SNGFR were strikingly increased in the
3 mEq/day group of rats (81.9 nl/min) and in the
1 mEq/day group (86.4 nl/min). Of considerable in-
terest is the fact that the values for SNGFR were also
increased strikingly in the PRSNft group, in which Na
intake was only 0.13 mEq/day.
The adaptive increase in SNGFR was accompanied
by a marked decrease in TF/P inulin values in all
three groups of uremic animals. The mean value was
slightly more depressed in the 3 mEq/day group (1.54)
than in the other groups; but TF/P inulin ratios aver-
aged only 1.69 in the PRSNa group compared to the
value of 2.51 in the normal rats. Despite the decrease
in fractional sodium reabsorption, the rate of absolute
fluid reabsorption was increased markedly in all three
groups of uremic animals in relation to the normal
rats. In comparing the three uremic groups, the only
significant difference was found between the 3 mEq/
day rats (absolute reabsorption, 27.7 nl/min) and the
PRSNa group (absolute reabsorption, 32.5 nI/mm).
The final set of derived values is perhaps of special
interest. There was no significant difference in the
values for the volume of tubular fluid remaining un-
reabsorbed (i.e., absolute rejection) between the 3 mEq/
day, 1 mEq/day and the PRSNa groups of rats. Thus,
despite the differences in sodium intake, absolute Na
excretion rates and FENa, the "downstream delivery" of
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Table3. Results of micropuncture studies for normal control rats and the three groups of uremic rats
Group SNGFR TF/PIN Absolute re- Absolute
absorption rejection
rate rate
ni/mm ni/mm ni/mm
Normal controls 36.5 2.51 20.6 15.3
(N=8)
3 mEq 81.9 1.54" 27.7° 54.6
(N=11)
1 mEq 86.4 1.60 30.6 56.9
(N=1O)
PRSN, 78.4 1.69" 32.5° 48.8
(N=17)
Values given are means SEM. Abbreviations used: SNGFR. single nephron glomerular filtration
rate; N, number of animals.
b 2P<0.005.
° 2P<0.02.
sodium in the superficial nephrons of these three
groups of animals was the same and for all three ure-
mic groups, absolute rejection of tubular fluid per
nephron was at least three times as great as in the nor-
mal rats.
Discussion
If sodium intake stays relatively constant as chronic
renal disease advances, fractional sodium excretion
must double each time GFR falls by 50% if external
sodium balance is to be maintained. That such an in-
crease in the level of natriuresis per nephron does
occur in a progressive and regulated fashion has been
documented in both patients [11—14] and experimental
animals [4, 8, 15]. In the uremic animal with nonglo-
merular disease (e.g., "remnant" kidney or pyelone-
phritis), SNGFR has been shown to increase strikingly
in association with the marked fall in total GFR, both
in superficial nephrons using micropuncture techni-
ques [8, 9], and in the total nephron population using
a direct glomerular counting technique [15, 16]. It also
has been found that the increase in FENa in uremic
animals is accompanied by a decrease in fractional
filtrate reabsorption in the proximal tubule [1—6]. Be-
cause both the increase in SNGFR and the decrease in
fractional sodium reabsorption in the proximal tubule
enhance the ability of a nephron to increase its rate of
sodium excretion, either or both of these physiologic
changes could be mediated by the biologic control
system regulating sodium excretion.
The present studies represent an effort to examine
the validity of the foregoing concept.
Three groups of rats were subjected to an equivalent
degree of reduction of renal mass and of steady-state
GFR. Each of the three groups was fed the same basic
diet; however, the sodium intake was varied widely
among the three groups. In one group a rather high
sodium intake was fed (i.e., 3 mEq/day). In the second
group an average sodium intake was fed (i.e., 1 mEq/
day). Finally, in the third group, the technique of
"proportional reduction of sodium" was employed.
The latter was accomplished by feeding the rats 1 mEq/
day of sodium before reducing renal mass, and then
decreasing the sodium intake in proportion to the esti-
mated reduction in the nephron population. At the
time of study the average sodium intake in the PRSNa
group was 0.13 mEq/day.
By employing this range of sodium intakes, the
magnitude of the adaptation in sodium excretion per
nephron (or, more accurately, in fractional sodium
excretion) required for the maintenance of external
sodium balance varied widely. In the 3 mEq/day
group, a marked increase in natriuresis per nephron
was required; in the 1 mEq/day group a moderate
adaptive increase in sodium excretion per nephron was
required; and in the PRSNa group, no change in FENa
from the control state was required.2 Sodium balance
studies were performed on all three groups of rats, and
all three maintained external balance with good to ex-
cellent precision. Comparison of the values for SNGFR
and TF/P inulin ratios in the proximal tubules between
2 During the balance studies, the PRSN,, rats excreted 0.18
mEq/day of Na. This is equivalent to 0.017 nEq/min/nephron
assuming 10,500 nephrons. If it is assumed that the normal rats
had 60,000 nephrons, and were in external sodium balance, their
average rate of excretion of sodium would be 0.012 nEq/min/
nephron. During the balance studies, FENa was estimated to be
0.17%. Similar calculations on the normal rats, in which GFR
averaged 2.28 mI/mm, using a plasma Na concentration of
145 mEq/liter, yield a value for FENa of 0.21%.
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these three groups thus is of considerable interest. All
three groups exhibited a striking increase in mean
values for SNGFR; and all three groups exhibited a
decrease in TF/P inulin ratios. Moreover, there was no
significant difference in either of these two indexes of
nephron function between the PRSNa group and the
3 mEq/day group. Thus, these data give no support to
the thesis that either the acquired hyperfiltration in
superficial cortical nephrons or the reduction in frac-
tional sodium reabsorption in the proximal tubule is
mediated by the sodium control system. Indeed, when
the PRSNa rats are compared with normal control rats
receiving a 1 mEq/day sodium intake, as illustrated in
Fig. 1, the adaptations in nephron function in the for-
mer group would appear to complicate, rather than
facilitate, the maintenance of external sodium balance.
Despite the fact that in the PRSNa group the same
absolute amount and the same fraction of filtered
sodium have to be excreted by each nephron, SNGFR
was over 2+ times as great in the PRSNa group as in the
normal group and TF/P inulin was decreased by over
30% in relation to the normal rats. Due to the com-
bination of both of these changes, the calculated value
c: Normal rats
PRS group
FEN TF/PIN
80 -
40-
for distal delivery of tubular fluid in the PRSNa group
was over 3f times as great as in the normal control
rats (although the absolute rate of proximal sodium
reabsorption was almost twice as great in the PRSNa
group as in the normal group).
These data have several implications regarding the
biology of sodium excretion in chronic renal disease.
First, the occurrence of hyperfiltration and the attend-
ant increase in the filtered load of sodium per nephron
should increase the excretory capacity of individual
nephrons; but the change would appear to be mediated
by events other than the concurrent rate of sodium in-
take or the requirements for fractional sodium excre-
tion. Second, the decrease in fractional sodium re-
absorption in the proximal tubule also seems to occur
without specific regard to the requirements for FENa.
Third, distal delivery of sodium is markedly increased
even when sodium intake and FENft are maintained at
control levels (i.e., levels observed in normal rats).
Thus, there is a clear implication that the precise
modulation of sodium excretion must occur in the
distal portions of the nephron.
The importance of more distal modulation of sodium
transport emerges from comparison of the calculated
values for absolute sodium reabsorption in the distal
nephron in the three groups of uremic rats studied and
in the group of normal rats.3 The values expressed in
nEq/min/nephron are as follows: normal rats, 2.21;
3 mEq/day rats, 7.74; 1 mEq/day rats, 7.50; and
PRSNa rats, 6.90. The importance of distal modulation
is further emphasized when the present data are com-
pared with those obtained from rats with experimental
glomerulonephritis and comparable reductions in total
GFR, but decreased rather than increased values for
SNGFR. Lubowitz et al [17] have recently reported
the results of studies on rats with experimental glomer-
ulonephritis in which values for SNGFR were approxi-
mately 25% of those found in the present uremic
animals. TF/P inulin ratios were decreased in the proxi-
mal tubule; but because of the marked reduction in
SNGFR, distal delivery rates were approximately one-
third the values observed in the remnant kidneys in
these studies. Indeed, in rats with inulin clearance
values of less than 1.0 mI/mm, distal delivery averaged
1.74 nEq/min in relation to the value of 2.21 observed
in the normal rats in the present studies and of ap-
proximately 7 to 8 nEq/min in the rats with "remnant"
kidneys. Yet, the glomerulonephritic rats were main-
tained on a sodium intake of 1 to 2 mEq/day and ex-
ternal sodium balance was maintained with good pre-
cision.
SNGFR
1
ABS REJ
*
ri
Fig. 1. Comparison of normal rats and the PRSNa group. Despite
a similar fractional excretion of sodium (FEN) required to main-
tain Na balance, there was a marked difference in single nephron
glomerular filtration rate (SNGFR), and in TF/P inulin, ab-
solute reabsorption and rejection in the proximal tubule.
*2 P< 0.001, **2p< 0.005.
' It is important to realize that the term "distal nephron" in-
cludes all portions of the nephron beyond the accessible portion
of the proximal convoluted tubule.
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The present data allow for several conclusions. First,
the adaptive increase in SNGFR in superficial ne-
phrons of uremic rats with remnant kidneys appears
with or without an adaptive natriuresis per nephron,
and thus does not seem to be mediated by the dictates
for an increase in sodium excretion per nephron.
Second, the inhibition of fractional reabsorption of
sodium in the proximal tubule also appears to be un-
related to the rate of sodium intake or the requirements
for external sodium balance. Third, when the data are
compared with those obtained from uremic rats with
experimental glomerulonephritis, they suggest that the
maintenance of external sodium balance in the rat
with chronic renal disease occurs regardless of whether
SNGFR is increased, normal or decreased; and re-
gardless of whether absolute sodium reabsorption in
both proximal and distal tubules is increased, normal
or decreased. One interpretation of these data is that
the detector element of the sodium control system
plays a highly critical role in monitoring sodium ex-
cretion and when sodium is added to the ECF, the
activity of natriuretic forces is augmented, resulting in
inhibition of net sodium reabsorption, regardless of
the preset level operative in the nephrons under steady-
state conditions.
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